Effect of the expression of BRCA2 on spontaneous homologous recombination and DNA damage-induced nuclear foci in Saccharomyces cerevisiae.
The tumour-suppressor gene BRCA2 has been demonstrated to be involved in maintenance of genome integrity by affecting DNA double-strand break repair and homologous recombination. Protein-truncating mutations in BRCA2 predispose women to early onset breast and ovarian cancers and account for 15-30% of familial breast cancer risk. In contrast, the human cancer risk due to missense mutations, intronic variants, and in-frame deletions and insertions in the BRCA2 gene, called unclassified variants, has not been determined. Here, we want to define if the yeast Saccharomyces cerevisiae is a good model to study the role of BRCA2 in DNA recombination and repair and to characterise the unclassified BRCA2 missense variants. Therefore, we expressed the wild-type BRCA2 in yeast and determined the effect of BRCA2 on yeast homologous recombination, methyl methanesulphonate (MMS)-induced Rad51 and Rad52 foci and MMS sensitivity. The expression of BRCA2 induces a high increase in both intra- and inter-recombination events and confers a higher MMS resistance as compared with the negative control. This may suggest that BRCA2 gets involved in DNA repair pathways in yeast. Moreover, the expression of BRCA2 did not affect the number of cells carrying Rad51 or Rad52 nuclear foci. Finally, we aimed to investigate if yeast could be reliable system to set up a functional assay to distinguish a mutated protein from a neutral polymorphism. Therefore, we have expressed two neutral (M1915T and A2951T) and one pathogenic variant (G2748D) in yeast and checked the effect on recombination. The neutral M1915T variant increased intra-chromosomal recombination by almost 2-fold and the other neutral A2975T variant increased intra-chromosomal recombination 2.5-fold as compared with the control. On the other end, the pathogenic variant G2748D did not increase intra- and inter-chromosomal recombination in yeast and, consequently, confers a phenotype very different from the wild-type BRCA2. Moreover, we have also evaluated whether the expression of the selected unclassified variants affects homologous recombination in yeast. Results indicated that the expression of the selected BRCA2 variants differentially affects yeast recombination suggesting that yeast could be a very promising genetic system to characterise BRCA2 missense variants.